Introduction
Progressive deformation and thinning of coolant-channel walls in high-pressure, reusable rocket thrust chambers have been observed during operation of engines such as the Space Shuttle Main Engine (SSME). This inelastic ratcheting behavior is attributed to the significant, thermally induced inelastic strains that occur in the hot-gas-side wall during cyclic firing, as well as to the biasing pressure differential across the wall. table I ) were employed--one corresponding to the experimental simulations and one being more typical of the cycle seen by the SSME. A cross section of the experimental cylinder wall, which contains 72 cooling channels, is shown in figure 1 . The shaded area in the figure depicts the segment of the component that was modeled to perform the thermal and structural analyses. 
Robinson's Viscoplastic Model
The elastic strain rate for an isotropic material is governed by Hooke's law: 
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Analyses
The details of the finite element model, and thermal and stress analyses are provided in this section. figure  17 . Figure  18 depicts the corresponding temperature distribution.
Finite Element Model
We can see from figure 17 that, at the hot phase of the 12th extended cycle, the maximum 
